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Primed by Watson and Crick’s anatomy of the DNA 
molecule, with its three basic principles of comple- 
mentarity , helicity and antiparallelism, a generation 
of biochemists, geneticists and cell biologists have 
spent their lives unravelling the fascinating complex- 
ities of DNA replication and recombination. Anyone 
seeking a detailed up-todate account of their latest 
achievements wlll find these volumes invaluable, 
though non-specialists may be rather overwhelmed by 
their bulk. They contain the papers from a symposium 
that marked the 25th anniversary of the first discus- 
sion of the double helix at Cold Spring Harbor. 
A lucid outline of replication by Kornberg is fol- 
lowed by 8 articles on DNA unwinding, 82 on repli- 
cation and its control, 10 on repair, and 50 on recom- 
bination; Stahl’s concluding article, mistitled ‘Sum- 
mary’, reminisces and outlines a new model for gene 
conversion. Not surprisingly, threequarters of the ar- 
ticles concern Escherichia coli, long so revealing of 
basic mechanisms of DNA biology. 
Many authors favour an asymmetric advance of the 
replication fork, with the leading strand growing con- 
tinuously at its 3’-OH end and the lagging one discon- 
tinuously by RNA-primed Okazaki fragments. The 
inevitable accidental incorporation of uracil at the 
growing point, and its excision from DNA to generate 
fragments that can be confused with nascent Okazaki 
fragments is discussed in several articles. It now seems 
well established, after earlier doubts, that Okazaki 
fragments are RNA primed in both prokaryotes and 
eukaryotes, but it still seems uncertain whether or not 
the leading strand grows continuously. Studies with 
phages are rapidly clarifying the role of the more than 
20 different proteins needed to move a replication fork, 
though conclusions from in vivo and in vitro studies 
are incompletely integrated. DNA helicases which prise 
apart the parent strands using ATPDNA gyrase which 
introduces negative supercoils, and other DNA 
topoisomerases which act as swivels, are extensively 
treated. There is much discussion of the roles of dnaB 
and prepriming proteins in determining the initiation 
point of Okazaki fragments, and of phage replicons 
which may either be DNA or RNA primed. Several 
phage, bacterial, and mammalian virus replicon origins 
have been cloned and sequenced, which reveals inter- 
esting homologies, and palindromic segments, sugges- 
ting that hairpins and/or cruciform structures may in- 
fluence recognition of origins by priming proteins and 
those that control initiation. Cloning of bacterial ori- 
gins and termini into plasmids is beginning to facilitate 
more incisive studies of the mechanisms of initiation, 
termination,and their control. Rich’s X-ray diffraction 
studies of single-crystal complexes of DNA and the 
gene V protein of phage fd (which switches replication 
from the 2-strand to the one-strand stage by binding 
to the DNA) point the way to similar studies in the 
future of the molecular interactions between control- 
ling proteins and specific sites at origins and termini. 
Over half the recombination articles deal with 
jumping genes and non-homologous recombination, 
for which molecular models have only recently been 
proposed. Legitimate, homologous, recombination 
involving hybrid DNA is at last yielding to biochemical 
analysis as shown by the articles on the multiple roles 
ofrecA protein and exonuclease V. Other more genetic 
articles reveal sufficient complexities in recombination 
to keep biochemists fully occupied for at least another 
25 years. 
T. Cavalier-Smith 
296 
